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this culturally induced necessity to devote themselves to the problem of
lighting is evidenced by the great variety of lighting devices that ap-
peared during the course of the last three centuries and by the steady
improvement of lighting facilities. In the medieval towns the burgher
had to light his way from house to house at night by a burning fagot;
in his home he relied upon crude animal-fat lamps and candles. That he
generally stayed at home at night and went to bed early is quite under-
standable. Better lamps slowly made their appearance; but for a long
time they continued to be fueled with costly, inefficient, smelly animal
fats. By the beginning of the last century whale oil, more satisfactory
than lard or tallow, had come into general use. Meanwhile, someone had
invented the twisted candlewick that curved over in the heat of its own
flame and burned itself off, and candlewicks no longer needed to be
trimmed every half hour. Later mechanical production replaced hand-
dipping, and the cost of candles was greatly reduced. Eventually the
illuminating value of coal gas, a by-product of the coke needed in the
smelting of iron, was discovered; and in time means were invented for
piping gas about the city. First used for street illumination, gas was in
time brought into urban habitations, where it displaced the candle and
lamp, which were by then fueled with kerosene rather than whale oil.
The open flame of a gas lamp gave off far more heat than light, no great
disadvantage in street lighting but a considerable hazard and, particu-
larly in hot weather, a distinct inconvenience in the home. Toward the
close of the last century these problems were partly solved by Welsbach,
who invented a mantle that converted a higher proportion of the burning
gas to light. Meanwhile, however, many discoveries and inventions were
being made in the field of electricity. To reduce maintenance costs of
street lighting (gas lamps had to be ignited each evening and turned off
later) and incidentally to provide more light, the electric arc lamp was
devised and installed in the larger cities. The arc lamp, consisting of two
carbon rods between the points of which electricity arced, could not,
however, be used in the close confines of home, shop, or factory; and
it was to make electrical illumination available for home, shop, and
factory uses that Edison applied himself, ultimately inventing the in-
candescent electric lamp.

Inventions in the realm of social organization are likewise stimulated
by changes within the culture. At the same time that many men were
devoting themselves to the improvement of illumination techniques, many
others were endeavoring to devise organizational substitutes for the family
and other old institutional arrangements that did not operate well under
the conditions of urban life. The record of their endeavors is not so
clear as is that of inventors in the realm of technology. But such end
products of their inventive labors as the public school, the nursery school,